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exercise of academic interest is on.e activity.
SYNOPSIS
Prediction of earthqua ke as an.
mitlgatlon is more broad base soclal actlvlty.
Creation of awarness about seismlc dlsaster and lts.
.
in the vulnerable
necessar that the pred1cted se1sm1c event lS l1kely to occur, people
.
It. lS
should be told about the utility of macroseismic, short-term rellable earthquake
~~~~~or~~e~hich could be observed by common man. The happenidngs 1nvolv1ng both the above cases
for LOrna Prieta earthquake are d1scussed.

It
is
a fact that
seismologists,
whenever they find a 'seismic gap', communicate
their observations to some learned scientific
journal.
In case the seismic gap clicks, the
scientist gets credit for his research.
In
case, 1t does not, the scientist tries to
refine or re-evaluate his hypothesis.
On the
other hand, social and voluntary agencies try
to educate the masses about var1ous seismic
precursors, how these could be observed by
'Xlrnmon
man,
without
the
aid
of
any
sophisticated scientific devices.
In this
regard, the often quoted case is that of animal
behaviour,
as
used
by
the
Chinese
seismologists.
Several
national
and
International agencies such as United Nations
Disaster Relief Organisation (UNDRO) routinely
undertake,
mass
education
prograrrm2s
or
creation of awareness amongst the population.
In
addition,
there are certain
research
institutes which regularly conduct research in
disaster
mitigation,
hazard reduction and
creating awareness amongst population.

Introduction :
It
has been seen that
after
the
occurrence of an earthquake, which takes a
heavy toll of 1 i ves,
there is tremendous
commotion in society. Though the occurrence of
the <JUake, sometime, could not be predicted,
the post-seismic sequences could be
very
comfortably predicted.
Whether the death toll
taking earthquake is in Mexico, San Salvador,
California, Iran, Armenia, India, Nepal, China
or Burma, it is seen that several Presidents,
Prime Ministers, Kings and Heads of States send
condolence messages to the quake affected area.
Electronic media like radio and television give
extensive
coverage to the damage affected
epicentral region.
Several leading newspapers
write sympathetic editorials, advocating the
urgent need of well funded, time bound global
research
in
seismology,
especially
in
earthquake prediction.
Aid in the form of
medicine, focxl, clothings, tents and rescue
team is offerred. The aid is not only promised
but despatched on a war footing without any
delay.
At times, the inflow of aid and its
utilisation by the earthquake affected region,
is not or could not be co-ordinated.
The host
country is not able to handle the huge stock of
incoming aid, requests for phased shipment of
aid.
The post-seismic scenario, which is
pathetic, brings odd people together.
After
June 1990 Iranian earthquake, which took a toll
of about 100,000 lives, Iraq offerred help to
the quake affected region.
It is thus seen
that people all over the world, want the
seismic disaster to be mitigated.
Money is no
problem.
If money could be made available
during the post-seismic period, it could also
be
made available during the
pre-seismic
period.
It is therefore felt that proper
efforts should be made at different levels so
that the seismic disaster could be mitigated.

It is thus seen that on one
hand
scientists are trying to predict the likely
occurrence
of earthquake with details such as
location, magnitude and likely time of its
occurrence,
while
on other
hand
social
voluntary
organisations
are
trying
to
diss1minate
the
knowledge about disaster
mitigation.
It is felt that these two efforts
need to be clubbed together so as to achieve
the goal of saving human being from the se1srnic
specter.
It is proposed to discuss one such
case
with
reference to the Lorna
Prieta
Earthquake.
Bapat
( l989a) had observed that
a
se1smic gap had been observed in the grid 37.0
- 38.0 Nand 122.0 - 123.0 W in California and
predicted magnitude was placed about 7.5 on
Richter Scale.
The communication was sent to
the editor in 1988 and it was written that this
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and few other seismic gaps in countries like,
India, Mexico, Alaska, Indonesia, Philippin~s
and venezuela may experience earthquakes w1th1n
It was further mentionoo that if
2-4 years.
the prooicted seismic events do not occur
within the projectoo period of 2-4 years, th1s
may be taken as false alarm only on time scale.
the
The observations of seismic gap and
projected magnitude may be taken as reliable.

having a continuous and
the radio receiver and
waves is on higher side
The
of transmission.
signal is given by
f

epicenter
magnitooe
date

37.@- 38.@ Nand
122.@ - 123.@ w
around 7.5
within 2-4 years
from 1988

i

where f is frequency m KHz, 21T is constant, C
for
constant
is
which
capacitance,
is
particular frequency and L is inductance which
depends upon the magnetic flux. As L decreases
the
This perhaps explains
increases.
f
Though this
reception at higher frequency.
explaination satisfies the observoo rise in
frequency, it may be notoo that theoretically
once a frequency is transmitted 1t cannot
The frequency of the
undergo any change.
transmitted signal does not really undergo any
change but the 'tuning' of the receiver changes
As per
due to decrease in geomagnetic field.
reports in the special issue of Physics of
Earth and Planatery Interiors 1989 the observed
effect is detectable for earthquakes down to
magnitooe 4.@ on Richter Scale and upto a
Other
distance of 400 km from epicenter.
equipments which are sensitive to changes in
television,
as
such
fields,
geomagnetic
telephone, wireless communication, radar etc.
would also show errat1c behaviour few hours
prior to the occurrence of earthquake.

The seismic gaps, in the paper by Bapat
(l989a) were based on 'seismic Grid Method'
For
developej by Bapat and Kulkarni (1984).
the epicentral details of Lorna
corrparison
Prieta earthquake as given by USGS (1989) and
as per prooiction are given below :
Prooictoo

repeatoo disturbance on
the reception of radio
of the ratoo frequency
reception of any radio

Actual
37.03 N
121.88 w
7.1
17th Oct.
1989

It would thus be seen that the correspondence
between the prooicted and actual values is
This perhaps indicates
almost nearing unity.
with certain degree of confidence that the
'seismic Grid Method' developed by the authors
is highly reliable, at least in magnitooe and
space and somewhat correct in time frame.

Keeping the above facts in view viz. 1)
there is a considerable drop 1n number of
earthquakes in the vicinity of the predicted
seismic gap in California and 2) the number of
electronic equipments which are sensitive to
changes in geomagnetic fields is very high 1n
California, Bapat (1989c) wrote an article on
earthquake prediction clues for common man and
sent it for publication to a leading daily
newspaper in Los Angeles. But unfortunately it
It had
got a rejection slip from the Editor.
been reported by Dutch news agency 'Media Net'
that few days before the quake some people in
California took their radio receivers to repair
shops as they were not receiving the radio
of
frequency
rated
the
on
programmes
transmission but the reception was on higher
radio
These persons were told by
side.
the
that noth1ng 1s wrong with
mechanic
receiver.

The predicted seismic gap in California
was keenly observed with the help of weekly
bullQtins of US Geological Survey wherein the
locations of various small earthquakes were
reported. It was seen that the seismic gap was
undergoing a quiescence period, which could be
a premonitory to the big jolt. Keeping this in
view and also noting that before the occurrence
term,
short
some,
quake,
major
a
of
seen,
macroseismic reliable precursors are
efforts were made to ooucate the common man
about such precursors.
It has been reported that before the
the
earthquake,
major
a
of
occurrence
epicentral area exhibits 'seismoelectromagnetic
effects' and these are seen about 10-50 hours
Bapat (1989b) has discussed
before the quake.
A few days before the occurrence
this effect.
of a major earthquake, the temperature at the
hypocenter rises above the normal temperature.
This rise is temperature reduces the effective
As per
geomagnetic field at the hypocenter.
field
magnetic
the
relationship
Curie's
As a
decreases with rise in temperature.
result of this there is a noticeable drop in
geomagnetic field at the vulnerable seismic
As the effect1ve geomagnetic field is
area.
roouced, the upper layers of the atmosphere
also
particles,
which consist of charged
undergo changes in height, charge, density,
As a combined effect of
thickness etc..
changes underground and in the atmosphere the
propagation of radio waves in the entire range
These
of VLF to VHF is adversely affected.
changes are highly predominent, a few hours,
upto 100 hours, before the quake. For a common
man this effect is manifestoo in the form of

is thus seen that the observed
It
seismoelectromagnetic
the
and
quiesc1ence
effects were not given the desired degreee of
It 1s therefore felt that
considerations.
these could be effectively used as proper and
tools for short term reliable
appropriate
earthquake precursors.
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